(A) The ancestor strain (Lp NIZO2877 ) was added to 40 germ-free (GF) Drosophila embryos at the beginning of the first Drosophila generation (Generation 1). The first 15 emerging pupae were transferred to a new sterile poor nutrient diet. This allowed the bacteria associated with the pupae to propagate and colonize the new environment. The 15 adults emerged from the 15 transferred pupae, mated and females laid eggs that became the founders of the following fly generation (Generation 2). Once the eggs were laid, the adults were collected and homogenized to isolate the evolved bacteria they carry (fossil records from generation 1). Generation 2 followed the same experimental cycle as Generation 1, with the exception that no further inoculation of the ancestor strain L. plantarum NIZO2877 has been performed. Evolving bacteria were propagated through the transfer of the pupae during each generation. The experimental evolution lasted 20 Drosophila generations (A) Rationale and schematic representation of the experimental setup. The ancestor (Lp NIZO2877 ) was added to sterile poor nutrient diet (Cycle 1). As soon as the microbial load reached the same value found on the 15 pupae used for propagating the bacterial population in the Niche adaptive evolution setup (10 7 CFU/mL of diet; Figure S1A ), part of the medium was crushed and transferred to a new sterile poor nutrient diet. Fossil records were isolated from the crushed medium at the end of each cycle. Cycle 2 followed the same experimental course as Cycle 1. L. plantarum experimental evolution on Drosophila diet lasted 20 cycles. Colour shading represents the evolution of the bacterial population during the experiment.
(B) Sequence/structural analysis of Lp NIZO2877 AckA protein aligned against AckA from Lp NIZO2877 -derived strain (DietG20.1.2) evolved in Drosophila diet. The secondary structure of the acetate kinase A protein is indicated in blue above the sequence alignment. The key catalytic residues of the predicted active sites are shown in bold blue characters. The mutation site is highlighted in cyan.
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